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BIPIPBRIDINYL-DBRIVATIVBS AND THEIR USE AS CHEMOKINE RECEPTORS INHIBITORS 

The present invention relates to piperidine derivatives, process for their production, their 
uses and pharmaceutical compositions containing them. 

More particularly, the present invention provides a compound of fonrtula I 




X is a direct bond; -CHr; -CHrCHr; -CHRr; ■C(0>-; -0-; -NH- or NR9; 
Ri is optionally Rio and/or Rirsubstituted phenyl; optionally Rio and/or Rn-substituted 
heteroaryl; optionally Rio and/or Rn^ubstituted heteroaryl N-oxtde; or optionally Rio and/or 
Rii-substttuted naphthyl; 

R2 has one of the significances given for Ri; or is optionally Rio and/or Rn-substituted 
fluorenyl; optionally Rirsubstituted d-Ce alkyl; optionally Rio-substituted C2-C6 alkenyl; 
optionally Rio-substituted Ca-Ce cycloalkyl; optionally Rio-substituted adamantyl; or 
optionally Rio-substituted C4-CB cydoalkenyl; 

R3 has one of the significances given for Ri;or is optionally R10 and/or Rn-substituted 
fluorenyl; Rio-substituted Ci-Co alkyl; optionally R,o-substituted C2-C8 alkenyl; optionally Rio- 
substituted CrCs cyctoalkyi; optionally Rio-substituted adamantyl; or optionally Rio- 
substituted C4-C8 cyck)alkenyl; 
or 




wherein A Is -CHr. -NH-, -NRfl-, -S-. -SO-, SOr or -0-. n is 0, 1 or 2, and ttie aromatic rings 
are each, independentty optionally Rio-subsUtuted; 

each of R4. independentty. has one of ttie significances of Rs; or is CN; OH; OR9; F; a; Bn 
or I; 
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each of Rs, independently, Is H; Ci-Ce alkyi; Ci-Ce hydroxyalkyl; CrCe alkoxyalkyi; Ci-Ce 

hatogenoalkyl; phenyl; benzyl; or heteroaryl; 

each of Re, independently, has one of the significances given for FU; 

each of R7, independently, has one of the significances given for R5; 

Ra is H; C-Ce alkyI; (VCb alkenyl; CrOe alkynyl; phenyl; benzyl; CN; CH2NH2; CH2NHR9; 

CH2NR9R9; CH2NHC(0)R9; CHaNRsCCORa; CH2NHC(0)NHR»; CHaNRaCCONHRo; 

CHzNRaCCOjNRaRa; CH2NHC(0)OR9; CH2NRiC(0)OR9; CH2NHSQ2R9; CHaNCSOaRafe or 

CHzNRgSOaRa; 

each R9, Independently, Is Ci-Ce alkyI; CrCe cycloalkyi; CrCe alkenyl; CzCe alkynyl; phenyl; 
benzyl; heteroaiyl; or CFa; 

Rio represents 1 to 4 substltuente independently selected from Ci-Ce alkyI; Ci-Ce 
hydroxyalkyl; C2-Ce alkoxyalkyi; Ci-Ce hak>genoalkyl; CrCe cydoalkyi; CrCe alkenyl; CrCe 
cydoalkenyl; CrCe alkynyl; phenyl; heteroaryl; heteroaryl N-oxkle ; F; CI; Bn I; OH; OR9; 
CONH2; CONHRe; CONR9R9 :0C(0)R9; OC(0)ORa; 0C(0)NHR9; OC(0)NR9R9; OSO2R9; 
COOH; COOR9; CF3; CHF2; CH2F; CN; NO2; NHa; NHR9; NR9R9; NHC(0)R9; NR9C(0)R9; 
NHC(0)NHR9; NHC(0)NH2; NR9C(0)NHR9; NR9C(0)NR9R9; NHC(0)0R9; NRgCpjORa; 
NHSOaRa; N(S02R9)2; NR9SO2R9; SR9; S(0)R9; SO2R9; Si(CH3)3and B{OC(CH3)2)2; 
R11 represents two adjacent substituents which form an annulated 4-7 membered 
nonaromatic ring opttonally containing up to two heteroatoms selected independently from 
N, O and S; and 

Y is a direct bond; -C(0)-; -C(0)CHr; -S(0)s -S{0^\ -C(S)-; -CHr; -C{-CHrCHr)-; -CH(R4)- 
or-C(R5)2-, 

in free fonn or in salt fonn. 

Any alkyI, alkenyl or alkynyl may be linear or branched. Hak)geno is F, CI, Br or I. 

By heteroaryl is meant an aromatic ring system comprising mono-, bi- or tricyclic systems 
which contains up to 4 heteroatoms independently selected from O and S, such as for 
example fuiyl. thienyl, pym)lyl, In^dazolyl, pyrazolyl, thiazolyl, Isothlazolyl, oxazolyl. 
Isoxazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyridazinyl. pyrimidinyl. 
pyrazinyl, triazinyt, tetrazinyl, indolyl, benzothiophenyl, benzofuranyl, benzimidazolyl, 
indazotyl, benzotriazolyl, benzothiazolyl, benzoxazolyl, quinolinyl, isoquinolinyl, phthalazinyl, 
quinoxalinyl, qulnazolinyl, dnnolinyl or naphthyridlnyl. 

Preferred annulated 4-7membered non-aromatic ring as represented by Rn is annulated 5 
or 6 membered non aromatic ring optionally containing 1 or 2 oxygen and Include e.g. 
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-0-CH2-0- or -O-CH2-CH2O-, attached to 2 acQacent carbon atoms. 

The compounds of fomnula I may exist in free form or in salt form, e.g. addition salts with 
e.g. organic or inorganic acids, for example, hydrochloric acid, acetic add when Ri, R2, and 
/or R3 comprises an optionally substituted amino group or a heterocyclic residue v^ich can 
form addition salts. When the compounds of formula i have one or more asymmetric 
centers in the molecule, e.g. when a piperidine ring is substituted, the present invention is to 
be understood as embracing the various optical isomers, as well as racemates, 
diastereoisomers and mixtures thereof. 

In the compounds of formula I, the following significances are pref enred individually or in 
any sub-combination: 

1 . Ri is optionally Rio-substituted phenyl; optionally Rio-substituted heteroaryl; or optionally 
Rii-substituted phenyl. 

2. R2 is optionally Rto^bsUtuted phenyl; optionally Rio^ubstituted heteroaryl; optionally 
Rio-substituted heteroaryl N-oxide; or optionally Ri^substituted naphthyl. 

3. Rs is optionally Rto-substituted phenyl; optionally Rio-substituted heteroaryl; or optionally 
Rio-substituted naphthyl. 

4. Each of R4. Rj. Re or R7, independently, is H; Ci-Ce alkyi; or benzyl. 

5. Rs is H; Ci-Ce alkyI; or CrCe alkenyl. 

6. Ro is C-Co aOcyf; CrCSe cyctoalkyi; (VCe alkenyl; CrCe alkynyl; phenyl; benzyl; heteroaryl; 
or CF3. 

7. Rio represents 1 to 3 substituents Independently selected from Ci-Co alkyI; Ci-Ce 
hydroxyalkyi; CrCe a\kox^BSk^; Ci-Ce halogenoalkyi; CrCe cydoalkyl; OrCe alkenyl; CrCe 
cyctoalkenyl; CrCe alkynyl; phenyl; heteroaryl; heteroaryl N-oxide; F; Q; Br; I; OH; OR9; 
CONH2; CONHRo; CONR9R9; 0C(0)R9; 0C(0)0R9; OC(0)NHRo; CXJ(0)NR9R9; OSCiRo; 
COOH; COOR9; CF3; CHF2; CH2F: CN; NO^; NH2; NHR9; NReRe; NHC(0)R9; NR9C(0)Ro; 
NHC(0)NHRo; NHC(0)NH2; NReC(0)NHRo; NR9C(0)NR9R9; NHC(0)OR9; NR9C(0)OR9; 
NHSQ2R9; N(S02R9)2; NR9SQ2R9; SR9; S(0)R9; SOzRo and Si(CH3)3. 

8. R11 represents -0-CHrO- attached on 2 adjacent carbon atoms. 

9. X is a direct bond or -CHr- 

10. Yis-C(Oh 
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In the preferred compourtds of formula I. Rio may represent 1-3 subsHtuents selected from 
from Ci^kyl; phenyl; heteroaryl; heteroaryl N^xide; F; CI; Br; I; OH; OR©; CONH2; 
CONHRa; CONR9R9; COOH; COOR9; CF3; CHF2; CH2F; NH2; NHR9; NR9R9; NHC(0)R9; 
NR9C(0)R9; NHC(0)NHR9; NHC(0)NH2; NR9C(0)NHR5; NRaCPjNRsRjb NHC(0)0R9and 
NR9C(0)OR9. 

R9 Is preferably Ci-Ce alkyi; CrCe cydoalkyl; phenyl; benzyl; or heteroaryl; more preferably 
Ci-Cealkyl. 

The present invention also includes a process for the preparation of a compound of fomiula 
I which process comprises 

a) for the preparation of a compound of fonnula I wherein X is a direct bond, -CHti 
-CHz-CHr or -CHR»- and Y is -CO-, -C(0)CH2-, -S(0)- or -SPz)-, 
amidating a compound of fomnula II 




II 



wherein Rt and to Ra are as indicated above and X" is a direct bond, -CHr» 

-CHa-CHrOr-CHRr 

with a compound of formula III 

RrY*-A' III 
wherein R2 Is as defined above, Y Is -CO-, -C(0)CHr, -S(0)- or -S(02)- and A' is a 
leaving group, e.g. CI or Br, 

b) for the preparation of a compound of formula I wherein X is a direct bond and Y is -CHr. . 
submitting a compound of formula 11 as defined above wherein X* is a direct bond, to a 
reductive amination; or 

c) for the preparation of a compound of fonnuia I wherein X is CHr. -CHa-CHr or-CHRr 
and Y is -CO-, -C(0)CHr, -S(0)- or S{0^. 

reacting a compound of fomnuia IV 
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IV 



^4 '^5 ^ 



wherein R2 to Rs and V are as defined above, with a compound of formula V 

RpX"— Hal V 

wherein Ri Is as defined above and X" is CHr or -CHRr; 
and, where required, converting the resulting compound of fonmula I obtained in free form 
Into the desired salt form, or vice versa. 

The reaction steps a), b) or c) may be perfomied in accordance with methods loiown in the 
art or as disclosed in the Examples below. When Ra comprises a group which should not 
participate in the reaction, this group may be protected in accordance with methods known 
in the art 

Compounds of fonmula II, used as starting material may be prepared as follows: 




11 



or fodufltfvs flRAistton 

wherein X* and Ri to Rs are as defined above and Hal is CI, Br or I. In above fomnulae, Boc 
is a protecting group which means terL-butyloxycarbonyl. This protecting group may be 
replaced in above reaction scheme by any amino protecting group, e.g. as disclosed tn 
"Protective Groups In Organic Syntiiesitf* by T. W. Greene, J.Wiley & Sons NY, 2^ ed., 
Chapter 7, 1991 and references therein, e.g. benzyioxycarbonyl or 9-fluorenylmethoxy 
carbonyl. 
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Compounds of formula IV, used as starting material, may be prepared as follows: 




wherein Ra to Rs and Y are as defined above and Bn is benzyl. 

Above reactions may be canied out in accordance with methods Icnown in the art or as 

disclosed hereafter. 

Insofar as the production of the starting materials is not particularly described, the 
compounds are known or may be prepared analogously to methods loiown in the art or as 
described hereafter. 

The following Examples are illustrative of the invention, without limitation. Following 
abbreviations are used: 



Bn 


s Benzyl 


Boc 


= tert.-Butyloxycarbonyl 


DMF 


= Dimethytfomiamide 


DMSO 


= Dimethylsufoxide 


BINAP 


= 2,2'-Bis(diphenylphosphino)-1 ,1 "-binaphthyl 


THF 


= Tetrahydrof uran 


TFA 


= Trif luoroacetic acid 


RT 


s Room temperature 



wo 02/081449 



PCT/EP02/03871 



-7- 



Example 1: (2,6-Dimethyl-phenylH4-dlphenylamln<>4'*methyK1 ,4']biplperidinyl-1 '-yl)- 
methanone 



A mixture of (4'-MethyK1.4]blplperidinyl-4-yl)-diphenyl-amine (0.25 g, 0.71 mmol)» 2,6- 
dimethylbenzolc add (0.32 g, 2.13 mmol), 2-(1H-b6nzotriazole-1 -yl)-1 ,1 ,3,3- 
tetramethyluronium tetrafluoroborate (0.57 1.5 mmol), EtN(i-Pr)2 (0.6 ml) and DMF (5 ml) 
is stirred for 16 h at 20°C. The mixture is diluted with t-butyl methylether (25 ml), washed 
with 2N NaOH (25 ml) and brine (25 ml) and dried with sodium sulfate. The solvent is 
removed and the raddue purified by chromatography (Si02, t-butyl methylether/cydohexane 
1 :4-^1 :0). The title compound is isolated as a colorless solid. MS/ESI 482 (M+H)^; 

NMR (400 MHz, DMSO) 5= 0.89 (3 H, s), 1 .14-1 .25 (3 H. m), 1 .39 (1 H, m). 1 .59 (1 H. 
m), 1.75 (1 H, m). 1.83-1.95 (2 H. m), 2.01 (3 H. s), 2.13 (3 H, s), 2.11-2.24 (2 H, m), 2.85 (2 
H. m). 2.95 (1 H, m), 3.01 (1 H, m). 3.35 (1 H, m). 3.70-3.83 (2 H, m). 6.77 (4 H. m), 6.92- 
7.05 (4 H, m), 7.12 (1 H, m), 7.26 (4 H, m). 

(4*-Methyl-[1,4']bvNperidinyl-4-yl)-diphenyl-amine, used as starting material may be prepared 



a) A mixture of phenyl-p!peridin-4-yl-amine (4.14 g; 15.0 mmol), iodobenzene (3.06 g; 15.0 
mmol), Pd(OAc)2 (0.14 g; 0.63 mmol); BINAP (0.43 g; 0.69 mmol), t-BuOK (17.5 ml of 1M 
solution in THF) in toluene (20 ml) is heated at 1 10*'C for 5 h. The mixture is diluted with 
ethyl acetate, extracted with sodium hydrogencarbonate and brine and dried with sodium 
sulfate. The solvent is removed and the residue subjected to chromatography (SiOa, fbutyl 
methylether/cydohexane 1:9-^1:1). 4-Diphenylamino-pIperidine-l-carboxylic add tert-butyl 
ester is isolated as a yellow solid. MS/ESl 353 [fJMiy 

b) A mixture of TFA (5 ml), methylene chloride (5 ml) water {025 ml) and 4-diphenylamino- 
piperidine-1-cartx)xylic add tert-butyl ester (1.5 g; 4.2 mmol) is stinred for 2 h at 20''C. 
Sodium hydroxide (4N) Is added and the mixture extracted with ethyl acetate. The organic 




as follows: 
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phase is dried with sodium sulfate and the solvent removed. Diphenyl-piperidin-4-yl-amine 
is isolated as a colorless oil. MS/ESI 253 (Mf H)^ 

c) A suspension of dlphenyl-piperldin-4-yl-amlne (1 .26 g, 5.00 mmol), 1 -(tert-butyl 
oxycart}onylH-piperidone (1.00 g, 5.00 mmol), and titanium(IV) isopropoxide (1.42 g, 5.00 
mmol) in 1 ,2-dichloroethane (25 mO is stinred for 1 h at 80^*0 and then for 1 6 h at 20''C. 
Diethylaluminum cyanide (10 ml 1M solution in toluene) is added and the mixture stirred for 
additional 24 h. The solvent is removed and the cnjde material dissolved in tetrahydrofuran 
(25 mi). Methylmagnesium bromide (8.7 ml 3M solution in ether) is added dropwise and the 
mixture stirred for 3 h at 20't:;. Ammonium chloride (10 % solution* 50 mQ and ethyl acetate 
(50 ml) are added* the organic phase washed with ammonium chloride (10 % solution, 50 
ml) and sodium hydrogencarbonate (10 % solution, 50 ml), dried with sodium sulfate and 
the solvent removed. The residue is subjected to chromatography (SIO2, ethyl 
acetate/cydohexane 1:9-^1:1). 4-Diphenylamlno-4'-^ethylK1.41bipiperidinyl-r-^rbo^^^^ 
add tert.4)utyl ester is isolated as a coloriess solid MS/ESI 450 (M4>H)^ 

d) A mixture of trifluoroacetic acid (2 ml) and water (0.1 ml) is added dropwise to a 
solution of compound a) above (0.81 g, 1 .80 mmol) in methylene chloride (5 ml) and the 
mixture stirred for 3 h at Tff'C. Sodium hydrogencart^onate (10% solution, 10 ml) and ethyl 
acetate (20ml) are added and the organic phase dried with sodium sulfate. The solvent Is 
removed and.the residue sublected to chromatography (RP-18, methanol/H^0 1 :3-^):1). 
The title compound is isolated as a coloriess oH. MS/ESI 350 (Mf H)^ NMR (400 MHz, 
CDCIa) D= 0.88 (3 H, s), 1 .35 (4 H, m), 1 .60 (4 H, m), 1 .93 (2 H, m), 2.15 (2 H, m), 2.58 (2 



H, m), 2.87 (2 H, m), 2.96 (2 H. m), 3.76 (1 H. m). 6.78 (4 H, m), 6.94 (2 H; m), 7.22 (4 H, 



(4'-methyK1,41bipiperidinyl-4-yl)-diphenyl-amlne, ttie compounds of fomnula Xi 



m). 



By following the procedure of Example 1 and using as starting material 




wherein R2 has the significances as given in Table 1 , may be prepared. 
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Example 




MS/ESI (M¥Hy 


2 




483 


3 




499 


4. 




460 


5 


h 


454 


6 




470 


7 




522 


8 




468 


9 


-a 


484 


10 




560 


11 




514 


12 


"I) 


561 


13 




488 



VWT^\ mot AAA 


-10- 




14 




523 


IS 




504 


16 




500 


17 




506 


18 


0 


539 


19 




498 


20 




525 


21 




488 


22 


VP 


506 


. 23 




505 


24 




581 


25 




535 


26 




505 
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27 




506 


28 




521 


29 




505 


30 




505 


31 




518 


32 




577 


33 




511 


34 




493 


35 




493 


36 




530 


37 




528 


38 




548 
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39 




547 


40 




519 



Example 41: I4'4tethyl-1H2A6-trimethyl-benzenesulf6i^ 
diphenykimine 




A mixture of (4'-methyK1 ,41bIplperidInyl-4-yl)-diphenyl-amIne (70 mg, 0.20 mmol) and 
2,4^6-trimethyl4}enzenesulfonyl chloride (65 mg, 0.30 mmol) and diisopropyl ethylamine 
(0.50 ml) in methylene chloride (3 ml) is stinred for 4h at RT. The mixture is diluted with idthyl 
acetate, extracted with sodium hydrogencarbonate (10 % solution) and dried with sodium 
sulfate. The solvent is removed and the residue subjected to chromatography (SiOa, t-butyl 
methylether/cydohexane 1 :9-^1 :0). The title compound is isolated as a colorless solid. 
MS^SI532(M+H)^ 

gifam pteAg! [iX2,64)lmethyKbenzylH'-niethyK1»4^^^ 
amine 




A mixture of (4'-Methyl-{1 .41bipiper1dlnyi-4-yl)-diphenyl-amine (70 mg, 0.20 mmol) and 2,6- 
dlmethyl-benzaWehyde (34 mg, 0.25 mmol) and Na(OAc)3BH (53 mg, 0.25 mmol) in 1.2- 
dichloroethane (1 0 ml) is stinred at RT for 1 6 h. The mixture is diluted virith ethyl acetate, 
extracted with sodium hydrogencarbonate (10 % solution) and dried with sodium sulfate. 
The solvmt is removed and the residue subjected to chromatography (SiQa, tert-butyl 



wo 02/081449 



PCT/EP02/03871 



-13- 



methylether/methanol 1:0-^10:1). The title compound is Isolated as a colortess solid. 
MS/ESI 468 (WMH)* 

Example 43; (2,6-Diinethyl-phenylH4-dlphenylamlno-[1 ,4'lblplperidlnyM •-yl>- 



A mixture of TFA salt of [1 ,4Tb»plperidinyM-yWiphenyl-amlne (77 mg, 0.23 mmbi), 2,6- 
dlmethylbenzoic add (100 mg, 0.67 mmol). 2-(1 H-benzotriazole-l-yO-l ,1 ,3.3- 
tetramethyluronlum tetrafluoioborate (254 mg, 0.67 mmol). EtN(kPr)2 (2 ml) and DMF (3 ml) 
Is stirred for 5 h at RT. The mixture Is diluted with tert-butyl methylether (10 ml), Washed 
with 2N NaOH and brine and dried with sodium sulfate. The solvent is removed and the 
residue purified by chromatography (SiOa. ^butyl methylether/cydohexane 1 :1->ethyl 
acetate-methyl acetate/HaO 98'.2). The title compound is isolated as a coloriess solid. 
MS/ESI 468 (MfH)* 

[1,41 Bipiperidinyl-4-yl-dipheryiamine, used as starting materials, may be prepared as 
follows: 

a) A mixture of diphenyli3ipendin-4-yl-amine (1.06 g; 4.2 mmol). 4-oxo-piperidine-1- 
carboxylic add tert-butyl ester (1 .0 g; 5.0 mmol), AcOH (0.62 g; 10.3 mmol) and 
Na(0Ac)3BH (1.0 g; 4.7 mmoO in 1 ,2-dichloroethane (15 ml) is stinted for 4h at 65*C. The 
mixture is diluted with frbutyl methylether, extracted with 1 N NaOH and dried with sodium 
sulfate. The solvent Is removed and the residue subjected to chromatography (SiOa. M)utyl 
methylether/cydohexane 1:9-^1:0). 4-Diphenylamino-t1.4*lbipiperidinyl-r-carboxylic add 
tert-butyl ester is isolated as a coloriess solid. MS/ESI 436 (M+H)"^ 

b) A mixture of 4-Dlphenylamino-[1 ,41bipiperidinyH'-carboxylic add tert-butyl ester (1 .06 g; 
2.4 mmol), TFA (2.5 ml), H2O (0.25 ml) and methylene chloride (5 ml) is stined at RT for 4 h. 
The mixture Is added dropwise to ether and the predpitate formed is filtered off. The TFA 
salt of [1,4']bipiperidinyl-4-yl-diphenyl-amlne is isolated as a coloriess solid. MS/ESI 336 



methanone 




(IWh-H)* 
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By following the procedure of Example 2 above and using as starting materials 
(1.4lbipiperidinyl-4-ykiiphenyl-amine the compounds of fomnula Xa 




wherein R2 has one of the significances spven in Table 2, may be prepared 

Table 2 



Botmple 


R2 


MS/ESI 


44 




469 


45 




485 


46 




470 


47 




509 


48 




486 


49 




547 


50 






525 



p»«mpiBSi; {44(4-Bromo-phenylH>henyl-amlnoH'HnethyH1 ,4']blpiperldlnyr-1 '-^ 
(2,6-dlmetliyH)heiiyl)-inethanone 
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A mixture of [4-(44)romoi)henylaminoK-methyK1,4*]bipiperidinyl-r-^^^ 
phenyl)-methanone (97 mg; 0.20 mmol), lodobenzene (41 mg; 0.20 mmol), Pd (0Ac)2 (1 .9 
mg; 0,008 mmol)» BINAP (5-7 mg; 0.009 mmol) and f-BuOK (0.23 ml of 1 M solution on 
THF) In toluene (3 ml) Is heated at 110*C for 16h. The mixture Is diluted with ethyl acetate 
and filtered. The resulting solution is extracted with 2N NaOH and brine and dried with 
sodium sulfate. The solvent is removed and the residue subjected to chromatography (first 
SiQ2. t-butyl methylether/cydohexane 1 :4-»1 :0 and subsequently RP-18, methanol/H20 
7:3). The title compound Is isolated as a colorless solid. MS/ESI 560 (M+H)^ 
[4-(4*romoi)herylaminoK-»n©*yl-I1 ,4) biplperidinyl-ryl]-2,6-dimethylphenyl)-methanone. 
used as starting material, may be prepared as follows: 

a) 8-(1-Benzyl-4-methyl-plperidin-4-yl)-1 ,4-dioxa-8-aza-spiro[4.5]decane is prepared from 
1,4-dioxa-8-aza-spiro[4.5]decane and 1-benzyl-piperidin-4-one following a procedure as 
described in example 1c). MS/ESI 331 (^4fH)^ 

b) A mixture of 8-(1-benzyl-4-methyl-piperidin-4-yl)-1 .4-dioxa-8-aza-spiro[4.5ldecane (2.0 g, 
6.1 mmol) and Pd(0H)2 (20%) on charcoal (1 g) in methanol (30 ml) is hydrogenated for 1 6h 
at RT. The catalyst is filtered off and the solvent removed. Cmde 8-(4Hmethyl-piperldln-4-yl)- 
1,4-dioxa-8-a2a-spiro[4.5]decane is isolated as a yellow oil. MS/ESI 241 (M+H)*. 

c) (2,6-Dimethyl-phenylH4-(1 ,4-dioxa-8-aza-spiro[4.5]dec-8-yl)-4-methyl-piperidin-1-yIl- 
methanone is obtained from caide 8-(4-methyl-piperidin-4-yl)-1,4-dioxa-8-a2a- 
spiroI4.51decane and 2,6-dimethyl-t)enzolc add by following a procedure as described in 
example 1. MS/ESI 373 {M¥H)\ 

d) A solution of (2,6<limethyli)henyl)-{4-(1.4-dioxa-8-aza-spiroI4.5]deo-8-yl)-4-methyl- 
piperidin-1-yn-methanone (915 mg; 2.46 mmol) in dioxan (30 ml) and HCI (6N; 30ml) is 
stirred for 4h at SO'^C. The mixture is diluted with ethyl acetate (50 ml), extracted with 2N 
IMaOH and brine and dried with sodium sulfate. Rentoval of the solvent affords 1'-(2,6- 
dimethyl-benzoyl)-4*HfnethyK1.41blpiperidinyl-4-one is isolated as a coloriess solid. MS/ESI 
329(M«41)\ 
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e) A mixture of V-{2.6-dimethyl-b8nzoylH'-^©thyl-(1 .4']bipiperidinyl-4-one (49.3 mg; 0.15 
mmol), 4^)romo^)henylamine (29 mg, 0.165 mmol). acetic add (18 mg; 0.30 mmol) and 
NaBH(OAc)3 (35 mg; 0.165 mmol) in (CH2CI)2 (4 ml) is stin^ed for 16h at RT. The mixture is 
diluted with ethyl acetate, extracted with 2N NaOH and brine and dried with sodium sulfate. 
The solvent is removed and the residue subjected to chromatography (RP-18. 
methanol/HaO 8:2-*1:0). [4-{4-bromo-pherylaminoK-methyl-I1 ,4] bipiperidinyl-ryl]-2,6- 
dimethyiphenyl)-methanone is isolated as a colorless solid. MS/ESI 484 (l\Af Hf. 

Example 52: {4-[BefttyH44)romoi)heiiyl)-amlnoK-in^ 
^,6-dlmetliyH>henyfHnethanone 



A mixture of {4-I(4-bromoi)henylH>henyl-aminoH'-methyK1,4*]bipiperidinyl-r^^^ 
dimethyl-phenyl)-methanone (97 mg; 0.20 mmol), bromomethyl-benzene (376 mg. 2.2 
mmol) and K^CQa (138 mg; 1.0 mmol) in DMF (3 ml) is stirred at lOO^C for 16h. The mixture 
is diluted with ethyl acetate, extracted with 2N NaOH and brine and dried with sodium 
sulfate. The solvent is removed and the residue subjected to chromatography (first S\Oz, t- 
butyl methylether and subsequently RP-18, methanol/HaO 82). The title compound Is 
isolated as a coloriess solid. MS/ESI 574 (Mf H)^ 

Example 53: [4-<BenryH>henyKanrtnoK-inethyI-[1,41blplperidln^^ 
dlmethyl-phenyl)-methanone 



It is prepared from (2,ft<ilmethyH)henyl)-(4'Hfnethyl-4-phenylaminoH1. 

methanone and benzyl bromide following a similar procedure as described in example 52. 

MS/ESI 496 (I^H)*. The starting material may be prepared from 1'-(2,6-dlmethyl-benzoyl)- 
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4*Hmethyl-[1 ,4']bipiperidinyl-4-on8» by following a similar procedure as described in example 
S1e). MS/ESI 406 (ft*fH)\ 

By following the procedure of Example S3 above and using the appropriate starting 
materials the compounds of fomruila Xa 




wherein -X-Ri has the significances as indicated in Table 3 below, may be prepared. 



Tabled 



Example 


•X-R, 


MS/ESI (Mf Hr 


54 




517 


55 




497 



P«iitip|iise^ (%44)linettiyl^yrldln^lH4'HiwthyM4phenyK^^^ 
phenyl)4ininoH1i4']biplperidInyl'1'-yi^^ 



It is prepared from 4-(4-trifluoromethyl-phenylamlno)-pIperidine-1-cart)oxylic acid tert-butyi 
ester by using a procedure as descn'bed in example 1 . MS/ESI 551 (Mf IH)^. The starting 
material is prepared from 4-trifluoromethyl-phenylarnine and 4-oxo-piperidine-1-carit)oxylic 
add tert-butyl ester following a procedure as described In example 51 e). MS/ESI 345 



ExampieST; [4KBiphenyM^H>henyl-ai^ 
dimetliyH>heniy04iiethanorie 
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It is prepared from 4-phenylamino-piperidine-1-carboxylic acid tert-butyl ester and 4-bromo- 
biphenyl by using a procedure as descnl^ed in example 1. MS/ESI 558 (M+Hr. 

Example 58 : {4^(4-BroincH)henyl)-phenyl-amlnoH1.41blpIperidinyhV-yl^ 
dimethyl-pyrimidIiH5-yl)-methanone 




It is prepared from [1,4Tbipiperidinyl-4-yl-(4-bromo-phenyl)-phenyl-amine and 4,6-dimethyl- 
pyrimidine-5-carboxylic add by following a procedure as described in example 1 . MS/ESI 
548 (M+H)*. 

[1,41bipiperidinyl-4-yl-(4-bromo-phenyl)-phenyi-amine used as starting materials may be 
prepared as follows: 

a) 4-(4-Biomoi)henylamino)-piperidine-1-cari30xylic add tert-butyl ester is prepared from 4- 
bromo-phenylamlne and 4-oxo-piperidine-1-cari)oxylic add tert-butyl ester as described in 
example 51e). MS/ESI 355 (MfH^. 

b) 4H[(4-Bromo-phenyl)i)henyl-amino]-piperidine-1-carboxylic add tert-butyl ester is 
prepared from 4-(4-bromo-phenylamino)-piperidine-1-cart)oxylic add tert-bufyl ester and 
iodo-benzene as descn'bed in example 51. MS/ESI 431 (M+H^. 

c) (4-Brorno-phenyl)-phenyl-piperidin-4-yl-amine is prepared from 4-[(4-bromo-phenyl)- 
phenyl-anrinoH)iperidine-1-caritx)xylic add tert*butyl ester as described in example 1 b). 
MS/ESI331(MfHr. 
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d) 4-{(4-BiX)moi)henyl)-phenyl-amlnoH1.41blpipertdinyl-VKarbox^ acid tert-butyl ester is 
prepared from (4-bromp-phenyl)-phenyl-piperidin-4-yl-amine and 4H)xo-piperidine-1- 
carboxylic acid tert-butyl ester as described in example 43a). MS/ESI 514 (^Af H)^. 

e) [1,41Bipiperidinyl-4-yl-{4-bromo-phenyl)-phenyl-amine is prepared from 4-[(4-bromo- 
phenyt)-phenyl-amino]-[1,4']bipiperidinyl-1'-carboxylic add tert-butyl ester as described in 
example lb). MS/ESI 414 (MfH)\ 

By using a procedure as disclosed above and the conresponding starting materials, the 
compounds of formula X4 




wherein R2 is as defined In Table 4 below, may be prepared. 

Table 4 



Example 




MS/ESI (M+H)* 


59 




546 


60 




587 


61 




603 


62 




563 


63 




564 


64 




548 
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66 


•V— V J" 


625 


66 




641. 



Example 67: (2,6-DInriethyl-phenyIH4Kphenyl-pyrWIiv*yK«mlno)- 
[1 ,41blpiperidinyM *-yl]-methanone 




It is prepared from 4-phenylamino-pipeiidine-1 -carboxylic add tert-butyl ester and 3-bromo- 
pyridine by using a procedure as described in exampie 58 and S8b) to e). MS/ESI 469 
(M+H)*. 

By following a procedure as disclosed above, the compounds of fomnula Xs 




wherein R2 is as given in Table 5 below, may be prepared. 



Tables 



Example 


R2 


MS/ESI (K/kHr 


68 


.-a 


471 


69 




510 
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70 




526 


71 




486 


72 




487 



gyampbiTa; (4,6-Dimethyl-pyrimIdli>^ylH4'Hmthyl-4Kphe^ 
[1,4']blpIperIdlnyM *-yl]-nnethan6ne 




It is prepared from phenyl-plperidin-4-yl-pyridin-3-yl-amine and 4-phenylamlno-piperidine-1- 
caitx>xync add tert-butyl ester using a procedure as described in example 1.1c) and Id). 
MS/ES\48S{mH)\ 

By following the procedure as disclosed in example 73. the compounds of fonnula Xb 




wherein R2 has the significances as indicated In Table 6. may be prepared. 



Table 6 



Example 


R2 


MS/ESI [tA*»y 


74 




500 
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75 




540 


76 




483 



Example 77: {4-[(4-BronfK>-phenyi)-phenyl-aminoH'-inethyK1 •4']blplperidlnyM '-yl)- 
(4,6-diiiiethyH?yrinridin«5-yl)Hfmthafione 




It is prepared from 44}romo-phenyl)-phenyl-piperldin-4-yl-amine and 4-phenylamino- 
piperidine-1-carboxylic add tert^njtyl ester using a procedure as described in example 1, 
10) and Id). MS/ESi 562 (M¥H)\ 

Example 78: {4-[4-Bromo-phenyl)-phenyl-amlno>4'-nnethyl-[1 ,4']biplperidlnyl-1 '-yl}- 
(2,4-€nmethyl*1-oxy-pyridln-3-yl)-methanone 




It is prepared from (4-bromo-phenyl)-phenyl-piperldin-4-yl-amlne and 4-phenylamlno- 
piperidine-1-carboxyiic tert.-butyl ester using a procedure as described in example 1,1c) 
and Id). MS/ESI 577 (MfH)^ 



P«m pte7ft^ [4^n2D[1,3]dtoxol-5-yl-benzykimlnoK-^ 
ylH2f6-d!nieth]^i>henylHnethanone 
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It is prepared from 1'-(2,6-dimethyH)en2oylH'-n»ethyK1 ,4'lbipiperidinyl-4-one and 
benzoI1,3](fioxol-5-ylamine by following a procedure as described in examples 51 and 52. 
MS/ESI 540 (MfH)\ 

BMrnnteBO: {4-n^BenzodioxoK5-yt^HmthyMhlazol-4-ylmethyl)-amlnoH^ 
methyl-1«4*4>iplperldlnyKr-ylH2>6<i1melhyl-phenyl)-methanone 




It Is prepared from r-(2,6-dlmethyl-ben2oylH'-n»thyH1.41blplperidinyl-4-one and 
benzo[1,3]dioxol-5-ylambne by following a procedure as described in examples 51 and 52. 
IMS(ES0561(ll«fHr 

BamDleSI: {44(4-Bromo-plienyi)^yrfclli»^^mlnoK-met>iyK1 ,4']biplperidinyl-1 
]^)-0M-dlmelhyl-1-oxyi}yrldin-3-ylHnethano^ 




It is prepared from 4-{pyridin-3-ylamino)-piperidine-1-caiboxylic acid tert-butyl ester and 1 ,4- 
(fibiomo-benzene by following a procedure as described in example 1. MS/ESI 578 (MfH^- 
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Example 82: [4KBenzyH;>henyl-amlru>)-4'-n)ethyK1 ,4']blplperidinyl-1 ''-ylH2»4- 
dimethyl-lH>xy-|yyridii>^yl)Hnriethanone 




It is prepared from phenyl-piperidin-4-yl-am!ne by following a procedure as described in 
examples 52 and 1 . MS/ESI 513 (Mf Hf. 

Example 83: (2.4-DlnMlhyl-1-«xyi)yridln-3-ylH4'Hne«^ 

ylm6lhyl)-pheiiykindnoH1»4']biplperldlnyl-1^ 




It prepared from {4'HrnethyK1,4;pt)ipiperidinyl-4-ylH2-methyl-thiazol-4-ylmethyl)^ 
amine using a procedure as described in example 1 . MS/ESI 534 (M+H)^. 

(4 -methyl-{1 .4']blplperfdinyl-4-yl)- (2-methyl-thiazol-4-ylmethyl)-phenyl-amine, used as . 
starting material, is obtained as follows: a mixture of 4-(benryl-phenylaminoH'-^®thyl- 
[1 ,41bipiperidinyl-1 '-carboxylic acid tert-butyl ester (1 .0 g, 2.1 6 mmol), ammonium f onnate 
(0.5 g. 7.92 mmol) and Pd(OH)2 (20%) on charcoal (0.25 g) in methanol (25 ml) is heated 
under reflux for 3 h. The catalyst is filtered off and washed with methanol. The solvent is 
removed and the residue dissoTved in ethyl acetate. The organic solution Is extracted with 
1 N NaOH and brine and dried with sodum sulfate. Removal of the solvent gives crude 4'- 
methyi^4-phenylamino-{1.4']blplperidInyl-r-carboxylic add tert-butyl ester which is used in 
the next step without further purification. MS/ESi 374 (Mf H)^ 

4'-Methyl-4i)henylamlno-[1 ,4']bipiperid!nyl-1 '-carboxylic add tert.-butyl ester is converted 
into (4'-methyK1>41bipiperidinyl-4-yl>- (2-methy^thiazol-4-ylmethyl)-phenyl-amine using a 
procedure as described in examples 52 and Id). 
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Thd compounds of formula I in free form or in pharmaceutically acceptable salt form exhibit 
valuable phannacological properties, e.g. as CCR5 antagonists, e.g. as indicated in in vitro 
tests and therefore indicated for therapy. 

a) CCR5 membrane binding assay 

Human CCR5 is used to generate stable transfectants in CHO K1 cells. Membranes 
prepared from these CCR5 transfectants are used In a radioligand binding assay using 
125-1 MlP-la as a ligand and the compounds of fomfiula I are tested for inhibitory activity. 
The data are reported as IC50, i.e. the concentration of compound required to achieve 50% 
inhibition of [l-125]MIP-1 a binding. In ttiis assay, compounds of formula I have an IC50 ^ 
1|iM. Compounds of Examples 16, 53 and 83 have an ICso of 2 to 3 nM, respectively. 

b) CCR5 functional assav - Ca^ mobilization 

Human CCR5 is used to generate stable transfectants in CHO K1 cells. These CCR5 
transfectants are used for assessing Ca^^ nrK>bili2ation in response to stimulation by the 
CCR5 ligands MlP-lct, MIP-lp, HCC-1{9-74) or RANTES. For ttie assay ttie cells are loaded 
witti a Ca^*-sensitive fluorochrome (Ruo3 or Fluo4). Ligand concentrations between 0.01 - 
100 nM are used to induce Ca^^ mobilization which Is monitored in a fluorometer with 
appropriate settings. 

To assess ttie activity of tiie compounds to be tested, a baseline fluorescence reading is 
taken after which tiie compounds at tiie desired concentration are added to the cells and 
fluorescence Is further recorded for a certain time to assess whether compounds show 
agonistic effects. Next the agonist is added to the mixture and fluorescence monitored. The 
inhibition of Ca^^ flux in the presence of the compounds to be tested is calculated from the 
inhibition of maximal fluorescence induced by ttie agonist. ICso values are calculated from 
doseHfssponse curves obtained witti ttie compounds. In ttils assay, compounds of f onnula I 
have an ICso ^ 1 ^M. For examfrie, compounds of Example 1 , 1 8 and 52 have an ICso of 1 0, 
9 and 4, respectively. 

c) CCR5 functional assav - chemotaxis 

CCR5 transfectants are generated In Jurkat T ceDs or ttie nnouse pre B cell line LI .2. 
Migration of CCR5 transfectants is tested In transwell tissue chamber inserts system witti 
ttie CCR5 agorrist MIP*1a at concentrations of 1-100 nM. Cells migrated in response to ttie 
agonisi compared to a buffer control are quantified In a flow cytometer. The compounds to 
be tested are added to ttie cells and ttie agonist corhpartments. ICso values are calculated 
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f rom concentration-response curves obtained with the compounds in the presence of MIP- 
1a. In this assay, compounds of fomnuta I have an ICso ^ 

d) Experiments perfomned in murine animal models show that vessel wall remodeling after 
experimental injury (e.g. induced by allotransplantation) is significantly Inhibited in the 
absence of functional CCR5. 

The compounds of formula I are, therefore, useful in the prevention and/or treatment of 
diseases or disorders nfiediated by interactions between chemokine receptors, e.g. CCR5, 
and their ligands, e.g. in transplantation* such as acute or chronic rejection of organ, tissue 
or cell alio- or xenografts or delayed graft function, autoimmune diseases, e.g. rheumatoid 
arthritis, systemic lupus erythematosus, Hashimoto's thyroidis, multiple sclerosis, 
myasthenia gravis, diabetes type I or II and the disorders associated therewith, vasculitis, 
pemidous anemia, Sjoegren syndrome, uveitis, psoriasis, alopecia areata and others, 
allergic diseases, e.g. allergic asthma, atopic dermatitis, allergic riiinitis/conjunctivitis, 
allergic contact demiatitis, inflammatory diseases optionally with underiying aberrant 
reactions, e.g. inflammatory bowel disease, Crohn's disease or ulcerative colitis, intrinsic 
asthma, inflammatory lung Injury, inflammatory liver injury, inflammatory glomerular injury, 
atherosclerosis, osteoarthritis, hrritant contact dermatitis and further eczematous 
dermatitises, sebonrhoeic dermatitis, cutaneous manifestations of immunologically-mediated 
disorders, inflammatory eye disease, keratoconjunctivitis, myocarditis or hepatitis, 
Ischemia/reperfusion injury, e.g. myocardial infarction, stroke, gut Ischemia, renal failure or 
hemorrhage shock, traumatic shock and others, cancer, e.g. solid tumors or lymphatic 
cancer such as T ceil lymphomas or T cell leukemias. metastasizing or angiogenesis, 
infectious diseases, e.g. toxic shock (e.g. superantfgen induced), septic shock, adult 
respiratory distress syndrome or viral infections, e.g. AIDS. By transplantation Is meant alto- 
or xeno grafts of e.g. cells, tissues or soDd organs, for example pancreatic islets, stem cells, 
bone marrow, corneal tissue, neuronal tissue, heart, lung, combined heart-lung, kidney, 
liver, bowel, pabcreas, trachea or oesophagus. Chronic rejection is also named graft vessel 
diseases. 

For ttie above uses ttie required dosage will of course vary depending on the mode of 
administration, ttie particular condition to be treated and the effect desired. In general, 
satisfactory resute are Indicated to be obtained systemically at daily dosages of from about 
0.01 tolO mg/kg per body weight An indicated daily dosage in ttte larger mammal, e.g. 
humans, is in ttie range from about 0.5 mg to about 1000 mg, convenientty administered, 
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for example, in divided doses up to four times a day or in retard f omi. Suitable unit dosage 
forms for oral administration comprise from ca. 1 to 500 mg active ingredient 

The compounds of fonnula I may be administered by any conventional route, in particular 
enterally, e.g. orally, e.g. in the fomn of tablets or capsules, or parenterally, e.g. in the form 
of injectable solutions or suspensions, topically, e.g. in the form of lotions, gels, ointments 
or aeams, or in a nasal or a suppository form. PhanDaceutical compositions comprising a 
compound of fomnula I in free f onrt or in pharmaceutically acceptable salt fomn in 
association with at least one phamnaceutical acceptable canler or diluent may be 
manufactured in conventional manner by mixing with a pharmaceutically acceptable canfer 
or diluent 

The compounds of formula i may be administered in free iom or in phamnaceutically 
acceptable salt fonti e.g. as indicated above. Such salts may be prepared in conventional 
manner and exhibit ttie same order of activity as ttie free compounds. 

In accordance with the foregoing the present invention further provides: 

1 .1 A method for preventing or treating disorders or diseases mediated by interactions 
between chemoldne receptors and their ligands, e.g. such as indicated above, in a 
subject in need of such treatment, which metiiod comprises administering to said 
subject an effective amount of a compound of formula I or a phamnaceutically 
acceptable salt thereof; 

1 J2 A metiiod for preventing or treating acute or chronic transplant rejection or 

inflammatory or autoimmune diseases, e.g. as indicated above, in a subject in need of 
such treatment which metiiod comprises administering to said subject an effective 
amount of a compound of fonmula I or a phanmaceutically acceptable salt thereof; 

2. A compound of fomnula I or a pharmaceutically acceptable salt ttiereof for use as a 
phanmaceutical, e.g. in any of the methods as indicated under 1 .1 or 1 .2 above. 

3. A pharmaceutical composition, e.g. for use in any of the methods as in 1 .1 or 1 .2 
above comprising a compound of formula I or a phamnaceutically acceptable salt 
thereof in association with a pharmaceutically acceptable diluent or canrier therefor. 

4. A compound of fomnula I or a phanmaceutically acceptable salt thereof for use in the 
preparation of a phamnaceutical composition for use In any of the metiiod as in 1 .1 or 
1J2 above. 
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The compounds of formula I may be administered as the sole active ingredient or in 
conjunction with, e.g. as an adjuvant to. other drugs e.g. in Immunosuppressive or 
immunomodulating regimer)s or other anti-inflammatory agents, e.g. for the treatment or 
prevention of alio- or xenograft acute or chronic rejection or inf lamnriatory or autoimmune 
disorders, a chemotherapeutic agent or an anti-infective agent, e.g. an anti-virai agent such 
as e.g. an anti-retrovirai agent or an antibiotic. For example, the compounds of formula I 
may be used in combination with a caidneurin inhibitor, e.g. cydosportn A or FK 506; a 
macrocyclic lactone having immunosuppressive properties, e.g. rapamydn, 40-O-(2- 
hydroxyethyl)-rapamydn, CCI779 or ABT578; an ascomydn having immunosuppressive 
properties, e.g. ABT-281, ASM981, etc.; corticosteroids; cyclophosphamide; azathioprine; 
methotrexate; lefiunomide; mizortoine; mycophenolic acid; mycophenolate mofetil; 15- 
deoxysperguaiine or an immunosuppressive homologue, analogue or derivative thereof; an 
accelerating lymphocyte homing agent, e.g. FTY720; monodonal antibodies to leukocyte 
receptors, e.g., MHC, CD2, CD3, CD4, CD7, CDS. GDI 1a/CD18. CD25. CD27, CD28, 
CD40. CD45, CD58, CD80, CD86, CD137, ICOS, CD150 (SLAM), 0X40, 4-1 BB or to their 
ligands, e.g. CD154, or antagonists thereof; other immunomodulatory compounds, e.g. a 
recombinant binding molecule having at least a portion of the extracellular domain of 
CTLA4 or a mutant thereof, e.g. an at least extracellular portion of CT1^4 or a mutant 
thereof joined to a rk>n-CTLA4 protein sequence, e.g. CTLA4lg (for ex. designated ATCC 
68629) or a mutant thereof, e.g. LEA29Y ; adhesion molecule inhibitors, e.g. LFA-1 
antagonists. ICAM-1 or -3 antagonists, VCAM-4 antagonists or VLA-4 antagonists; or 
antichemoUne antibodies or antichemoldne receptor antibodies or low molecular weight 
chemoldne receptor antagontete, e.g. anti MCP-1 antibodies. 

Where the compounds of formula I are administered in conjunction with other 
immunosuppressive / immunomodulatory, antinnf lammatory or chemotherapeutic therapy, 
dosages of the co-administered immunosuppressant, immunomodulatory, anti-inflammatory 
or chemotherapeutic compound will of course vary depending on the type of co-drug 
employed, e.g. whether it is a steroid or a caidneurin inhibitor, on the specific drug 
employed, on the condition being treated and so forth. In accordance with the foregoing the 
present invention provides in a yet further aspect: 

5. A method as defined above comprising co-administration, e.g. concomitantly or in 
sequence, of a therapeutically effective non-toxic amount of a compound of fomnula I 
and at least a second drug substance, e.g. an immunosuppressant, 
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immunomodulatory, anti-inflammatory, anti-infective or chemotherapeutic drug, e.g. as 
indicated above. 

6. A phamnaceutical combination, e.g. a l^it, comprising a) a first agent which is a CCR5 
antagonist, e.g. a compound of fomnula I as disclosed herein, in free form or in 
pharmaceutically acceptable salt form, and b) at least one co-agent, e.g. an 
Immunosuppressant, Immunomodulatory, anti-inf iammatory, antHnf ective or 
chemotherapeutic drug. The kit may comprise Instnictions for its administration. 

The terms ''co-administration* or "combined administration" or the lilce as utilized herein are 
meant to encompass administration of the selected therapeutic agents to a single patient, 
and are intend^ to include treatment regimens in which the agents are not necessarily 
administered by the same route of administration or at the same time. 

The term "pharmaceutical combination" as used herein means a product that results from 
the mixing or combining of more than one active ingredient and includes both fixed and 
non-fixed combinations of the active ingredients. The tenn "fixed combination" means that 
the active ingredients, e.g. a compound of formula I and a co-agent, are both administered 
to a patient simultaneously in the forni of a single entity or dosage. The term "hon-fixed 
Gombafiation" means that the active ingredients, 6.g. a compound of fonmula I and a co- 
agent, are both administered to a patient as separate entitles eittier simultaneously, 
concunrently or sequentially with no specific time limits, wherein such administration 
provides therapeutically effective levels of ttie 2 compounds in the body of ttie patient. The 
latter also applies to cocktail therapy, e.g. the administration of 3 or more active ingredients. 



wo 02/081449 



-30- 



PCT/EP02/03871 



Claims 



1 . A compound of f omnula I 




X is a direct bond; ^Hr; -CHrCHr: -CHRr; -C(0).; -0-: -NH- or NR^; 
Ri is optionally Rto and/or Rn-substituted phenyl; optionally Rio and/or Rn-substituted 
heteroaryl; optionally Rio and/or Rn-substituted heteroaryl N-oxide; or optionally Rio and/or 
Rii-substituted naphthyl; 

R2 has one of the significances given for Ri;or is optionally Rio and/or Rn-substituted 
fluorenyl; optionally Rixsubstituted Ci-Ce alkyi; optionally Rio-substituted C2-C6 alkenyi; 
optionally Rio-substituted Cs-Ce cydoalkyl; optionally Rio-substituted adamantyl; or 
optionally Rio-substituted C4-C8 cydoalkenyl; 

R3 has one of the signifteances gh^en for Ri; or Is optionally Rio and/or Rn-substituted 
fluorenyl; Rio-substituted Ci-Ce alkyi; optionally Rto-subsHtuted CzCb alkenyi; optionally R10- 
substituted Ca-Ce cydoalkyl; optionally Rio-substituted adamantyl; or optk>nally Rio- 
substituted C4-C8 cycloaikenyl; 
or 



wherein A is -CHr, -NH% -NRo-, -S-, -SO-, SOr or -0-, n Is 0, 1 or 2, and the aromatic rings 
are each. Independently optionally Rio-subsdtuted; 

each of R4. independently, has one of the significances of Rs; or is CN; OH; ORo; F; CI; Bn 
or I; 

each of R5. independently, is H; C1-C0 aBcyl; Ci-Cs hydroxyalkyi; CrCe alkoxyalkyi; Ci-Ce 
haloj^noalkyl; phenyl; benzyl; or heteroaryl; 
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each of Re, independently, has one of the significances given for R4; 

each of R7, independently, has one of the significances given for R5; 

Ra is H; CrCe alky); CrCe allcenyl; CrCe alkynyl; phenyl; benzyl; CN; CH2NH2; CH2NHR9; 

CH2NR9R9; CH2NHC(0)R9; CH2NR9C(0)R9; CH2NHC(0)NHR9;CH2NRgC(0)NHR9; 

CH2NR^(0)NR9R9; CH2NHC(0)OR9; CH2NR9C(0)OR9; CH2NHSQ2R9; CH2N(SO^R9)2; or 

CH2NR9SQ2R9; 

each R9, independently, is Ci-Ce allcyl; CrCe cydoalkyl; C2-C6 allcenyi; C2-C6 alkynyl; phenyl; 
benzyl; heteroaryl; or CF^ 

Rio represents 1 to 4 substituents independently selected from Ci-Ce aikyi; Ct-Ce 
hydroxyaikyi; C2-C8 alkoxyalkyi; Ci-Ce hak>g6noalkyl;.(VC6 cydoalkyl; C2-C6 alkenyl; CrCe 
cydoalkenyl; C?Ce alkynyl; phenyl; heteroaryl; heteroaryl N-oxide ; F; CI; Bn I; OH; OR9; 
CONH2; CONHR9; GONR9R9 ;0C(0)R9; 0C(O)OR9; 0C(0)NHR9; OC(0)NR9R9; OSO2R9; 
COOH; COOR9; CF3; CHF2; CHzF; CN; NO2; NH2; NHR9; NR9R9; NHC(0)R9; NR9C(0)R9; 
NHC(0)NHR9; NHC(0)NH2; NR9C(0)NHR9; NR9C(0)NR9R9; NHC(O)0R9; NRsCPjORj; 
NHS0iR9; N(S02R9)2; NR9SQ2R9; SR9; S(0)R9; SO2R9; Si(CH3)3and B(OC(CH3)2)2; 
R11 represents two adjacent substituents which form an annulated 4-7 membered 
nonaromatrc ring optionally containing up to two heteroatoms selected independently from 
N, O and S; and 

Y is a direct bond; -C(0)-; -C(0)CH2-; -S(0)-; -8(02)-; -C(S)-; -CHr; -C(-CHrCHr)-; -CHCRs)- 
or-C(R4)r, 

in free fonrn or in salt fonm. 

2. A compound according to daim 1 , wherein Ri is phenyl or heteroaryl, each being 
optionally substituted by Rto; or phenyl optionally substituted by Rn; wherein Rio represents 
1 to 3 substituents independently selected from Ci*Ce alkyi; Ci-Ce hydroxyaikyi; C2-Ce 
alkoxyalkyi; Ci-Ce halogenoalkyi; Cs-Ca cydoalkyl; C2-C6 alkenyl; Cs-Ce cydoalkenyl; C2-C6 
alkynyl; phenyl; heteroaryl; heteroaryl N-oxide; F; CI; Br; I; OH; OR9; CONH2; CONHR9; 
CONR9R9; 0C(O)R9; 0C(0)0R9; OC(0)NHR9; 0C(0)NR9Re; OSOaRa; COOH; COOR9; CFa; 
CHFz; CH2F; CN; NQ2; NH2; NHR9; NRsRs; NHC(0)R9: NR9C(0)R9; NHC(0)NHR9; 
NHC(0)NH2; NR9C(0)NHR9; NR9C(0)NR9R8; NHC(0)0R9; NR9C(0)0R9; NHS02R9; 
N(S02R9)2; NR9S02R9; SRe; S(0)R9; SO^Re arKi SI(CH3)3 and Rn is an annulated 5 or 6 
membered non aromatic rirtg optionally containing 1 or 2 oxygen atoms, and attached to 2 
adjacent carbon atoms. 
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3. A compound according to daim 1 , wherein each of FU, Rs, Rs or R7 independently, is 
H; C1-6 alkyi; or benzyl. 

4. A compound according to dalm 1 , wherein Ra is H; alkyl; or Czs alkenyl. 

5. A compound according to claim 1 wherein X is a direct bond or -CHr and / or Y is - 
C{Oh 

6. A process for the preparation of a compound of fomnula I according to claim 1 , which 
process comprises 

a) for the preparation of a compound of f omnula I wherein X is a direct bond, -CHr . 
-CHrCHr or -CHRr and Y Is -CO-. -C(0)CHrt -S(0)- or -S(02)-, 
amidating a compound of formula II 




II 



wherein Rt and Ra to Rs are as indicated above and X' is a direct bond, -CHr, 

-CHrCHr or -CHRr 

with a compound of formula ill 

RrY'-A' ill 
wherein R2 Is as defined above, Y is -CO-, -C(0)CHr. -S(0)- or -S(02)- and A' is a 
leaving group, e.g. CI, Br or OH, 

b) for the preparation of a compound of fonnula I wherein X Is a direct bond and Y is -CHr. 
submitting a compound of formula II as defined above wherein X" is a direct bond, to a 
reductive amination; or 

c) for the preparation of a compound of fomuila I wherein X is CHr, -CHrCHr or -CHRr 
and Y Is -CO-, -C(0)CHr, -S(0)- or-S(Oi)-, 

reacting a compound of formula IV 



wo 02/081449 



-33- 



PCT/EP02/03871 




IV 



R4 R5 Re ^ 



wherein R2 to Rg and Y* are as defined above, a compound of formula V 

R^-X"— Hal V 

wherein R| is as defined above and X" is CHr or -CHRr; 

and, where required, converting the resuiUng compound of fonnuia I obtained in free fonm 
into the desired salt fonm, or vice versa. 

7. A compound according to any one of claims 1 to 5 or a phamnaceuticaily acceptable 
salt thereof for use as a phamnaceutlcal. 

B. A phamnaceutical composition comprising a compound of formula I according to daim 
1 or a phanmaceutically acceptable salt thereof in association with a pharmaceutically 
acceptable diluent a canrier therefor. 

9. A pharmaceuticai combination oompiising 

a) a first agent which is a compound of fonnuia I according to claim 1 , or a 
pharmaceutically acceptable salt thereof, and 

b) at least one co-agent 

10. A method for preventing or treating disorders or diseases mediated by interactions 
between chemokine receptors and their Uganda, in a subject in need of such a treatment, 
which method comprises admintetering to said subject an effective amount of a compound 
of formula I according to daim 1 or a phamnaceutically acceptable salt thereof. 



